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$\phi_{i}(x,z,t)$





(2)$F_{i}[ \phi_{i},\eta_{i,j}]=\int_{0}^{1}\int J.\int_{0}^{i.1}\{\frac{\partial\emptyset_{i}}{\alpha}+\frac{1}{2}(\nabla\emptyset_{i})^{2}+\frac{1}{2}(\frac{\partial\phi_{i}}{\ })^{2}+gz+ \frac{p_{i-j}+P_{i}}{\rho_{i}}\}dzd\Lambda dt$
$i$ $P_{j}= \sum_{k\Rightarrow 1}^{i-1}k_{j}-\rho_{k}$ ) $gh_{k}$ $g$ 98 $ny\not\in$
( 1 ) $i$ $\emptyset$, $($x, $z,t)$
$z$
$\emptyset_{i}(x,z,t)=\sum_{a=0}^{N-1}\{f_{i.a}(x,t)\cdot z^{\alpha}\}\equiv f_{i,\alpha}z^{a}$ (3)





$\zeta^{a}\frac{\partial\zeta}{\partial t}-b^{a}\frac{\partial b}{\partial t}+\frac{1}{\alpha+\beta+1}\nabla\{(\zeta^{a+\beta+1}-b^{a+\beta+1})\nabla f_{\beta}\}-\frac{\alpha\beta}{a+\beta-1}(\zeta^{a+\beta-1}-b^{a+\beta\dashv})f_{\beta}=0$ (4)




$\zeta^{a}\frac{\partial\zeta}{\partial t}-\eta^{a}\frac{\partial\eta}{\partial t}+\frac{1}{a+\beta+1}\nabla\{(\zeta^{a+\beta+1}-\eta^{a+\beta+1})\nabla f_{1,\beta}\}-\frac{a\beta}{a+\beta-1}(\zeta^{a+\beta-1}-\eta^{a+\beta-1})f_{1,\beta}=0$
(6)
$\zeta^{\beta}\frac{\partial f_{1.\beta}}{\partial t}+\frac{1}{2}\zeta^{\beta+\gamma}\nabla f_{1,\beta}\nabla f_{1,\gamma}+\frac{1}{2}\beta\gamma\zeta^{\beta+\gamma-2}f_{\beta}f_{1.\gamma}+g\zeta=0$ (7)
[ ]
$\eta^{\alpha}\frac{\partial\eta}{\partial t}-b^{\alpha}\frac{\partial b}{\partial t}+\frac{1}{\alpha+\beta+1}\nabla\{(\eta^{\alpha+\beta+1}-b^{\alpha+\beta+1})\nabla f_{2,\beta}\}-\frac{\alpha\beta}{\alpha+\beta-1}(\eta^{a+\beta-1}-b^{\alpha+\beta-1})f_{2.\beta}=0$
(8)
2
-1 $(x=0m)$ $\zeta(0$;Hammack (1973) :
(20) 3 : $N=3$ )
$\eta^{\beta}\frac{\partial f_{2.\beta}}{\partial t}+\frac{1}{2}\eta$
$\beta+\gamma\nabla f_{2.\beta}\nabla f_{2,\gamma}+\frac{1}{2}\beta\gamma\eta^{\beta+\gamma-2}f_{2,\beta}f_{2.\gamma}+g(\eta+h)$
$- \frac{\rho_{1}}{\rho_{2}}\{\begin{array}{l}(9)\eta^{\beta}\frac{\partial f_{1\beta}}{\partial t}+\frac{1}{2}\eta^{\beta+\gamma}\nabla f_{1.\beta}\nabla f_{1,\gamma}+\frac{1}{2}\beta\gamma\eta^{\beta+\gamma-2}f_{1fl}f_{1,\gamma}+g(\eta+h_{7})\}=0\end{array}$
$z=\eta_{1,1}\equiv\zeta(x,t)$ $z=\eta_{1,0}=\eta_{2,1}\equiv\eta(x,t)$
$z=\eta_{2,0}\equiv b(x,t)$
2 5. $\text{ _{}6)}\sim(9)$
(4) (5) 2 2
$N\ovalbox{\tt\small REJECT} yma$ . Kakinuuna (2010)




Om $\leq x\leq 0.305m$
$b(t)=b_{C}(1-e^{-6t})-h_{0}$ when $t>0$ (10)
$b_{0}=0.\alpha)5m,$ $\epsilon=25B4s^{-1}$ $h_{0}=0.025m$ (s)
$\Delta x=0.O1m$ $\Delta$t $=0.\alpha n5s$
-1 $x=0m$ $3$)
$N=3$















$4,\alpha x$) $m$ $x=0$ lan $t=$ Os
$0b\leq x\leq B/2$
$\zeta(x,O)=a_{0}\{1+\cos[2\pi(x/B)]\}$ , $a_{0}=1.0m$ (11)
$B$ $t=0s$
$0$ $t>$ Os
$\Delta\kappa=1$ km $\Delta$t $=0.05s$
(3) $N=1$ , 3 $B=20hn$
-3 $N=1$ $t=q\mathfrak{p}_{S}$
1 $N=3$ 1 $N=3$
2 1 ( )
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$\sim 3$ $B=20$ km $t=1,\ovalbox{\tt\small REJECT} s$ 1
$u$ 4 $N=1$
$N=1$ , 2 $B=30$, $\infty R$ $t=45,\alpha ns$
5 $N=2$ $N=1$ 1
$N=2$
$t=45,\alpha x$) $s$ $B$
2 1
$N=1$ , 2 $B=20$, 30, $\omega hn$
1 ( ) $H$ 1
$a_{\infty^{-}\mathfrak{X}J}$ 7 1
$3,5\alpha)s$ $N=1$ 2 $B$





1 $H$ $(B=2D,30_{(r}a)hn;N=1$ or2$)$
$t(s)$
7 1 $k_{\infty}-*$ $(8=20,30,\propto\omega hn;N=1\alpha 2)$
5.
1
1 $4,\alpha x$) $m$ 2
Pickard and Emery (1990)
102026 $1(\mathfrak{B}26kym^{3}$ 150 3,850 $m$
$x=0$ km Ob $\leq x\leq 15$ km
Os $\leq t\leq 20s$ 2 $m$





1 2 $(t=14,\alpha x)s;N=3)$
$\mathcal{I}\eta_{3)}$ $N=3$ $t=14,0\infty s$
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